Insights into molecular interactions between the juxtamembrane and kinase subdomains of the Arabidopsis Crinkly-4 receptor-like kinase.
Arabidopsis CRINKLY4 (ACR4), a receptor-like kinase required for plant growth and development, possesses an extracellular ligand binding domain, a transmembrane helix, and an intracellular domain (ICD). The ICD contains the juxtamembrane (JMD) and the C-terminal (CTD) subdomains, which flank the core kinase domain (KD), with at least 16 autophosphorylation sites. Phosphorylation sites are often docking sites for the modification-dependent recruitment of interacting proteins that orchestrate many downstream signaling events. In this context, we have specifically probed the role of the two phosphorylation sites Ser(475) and Thr(478) in the JMD using mutagenesis and phage-peptide screening techniques. Thus, naïve and phosphorylated 15-mer peptides derived from the JMD were panned against a 21-amino acid random phage peptide library. The phosphorylated peptide preferentially recognized the consensus sequence LxSLL. This sequence harbors the LxxLL motif, a known protein-protein interaction motif that is also present in the N-terminal lobe of the KD. We demonstrate the binding of JMD peptides to the KD and also show through kinetic analyses of mutants that phosphorylation of Ser(475) and Thr(478) in the JMD is necessary for optimal substrate phosphorylation in vitro. Our experiments suggest that an intramolecular interaction can occur between the JM and the N-terminal lobe of the KD.